Objective Sub-Saharan Africa remains the region most heavily affected by HIV infection. This study aimed to evaluate the knowledge, attitudes, and practices of Congolese students of risk behaviors for sexual transmission of HIV in comparison with their Japanese counterparts. Methods Of the 1,747 undergraduate students who participated in the survey, there were 1,326 respondents (752 Japanese, 574 Congolese) who voluntarily and fully filled out the auto-administered questionnaire.
Introduction
Human immunodeficiency virus (HIV) remains a global health problem of unprecedented dimensions and has already caused an estimated 25 million deaths worldwide. According to the World Health Organization (WHO), SubSaharan Africa remains the region most heavily affected by HIV infection, accounting for 67% of all people living with HIV and for 75% of AIDS deaths in 2007 [1] . However, HIV infection prevention has been largely unsuccessful in many African countries [2, 3] .
Knowing and targeting local risk factors/behaviors that contribute to the spread of the HIV epidemic in Sub-Saharan Africa would be a better way to help reduce the rate of new cases. Apart from illiteracy, which accounts for approximately 40% of the population or more, and poverty, locally specific risk behaviors and cultural background may possibly play a role in the progress of the disease in the region. Thus, we hypothesized that there might be socio-cultural factors that might contribute to the high HIV prevalence in SubSaharan African countries. Studies conducted in some developing countries have shown that younger age and illiteracy or a low education level were correlated with the risk of HIV infection and with poor knowledge of risk factors and the transmission of the disease [4] [5] [6] .
In order to minimize the effect of illiteracy on the knowledge and attitudes of young people towards HIV, and given the fact that Japan has one of the lowest HIV prevalences in the world (less than 0.1%), we conducted a survey among Congolese university students, with a higher education level than common people, and their Japanese counterparts. In this study, we sought to determine whether socio-cultural factors expose Congolese students to sexually transmitted infections (STIs) and HIV to a greater degree in comparison with their Japanese counterparts. We hypothesized that students from Congolese universities would be more exposed to the risk of sexual transmission of HIV than those from Japanese academic institutions in Kochi prefecture.
Subjects and methods

Participants
A multiple-center cross-sectional study was conducted among first-to third-year undergraduate university students from Japan (Kochi University Medical School, Kochi University School of Agriculture, Kochi University School of Human Sciences and Economics, Kochi National Nursing College) and the Democratic Republic of Congo (University Bel Campus and Songhwa University in Kinshasa; Institut Superieur de Commerce in Bas-Congo province, University of Kisangani in north-eastern Oriental province). In total, 1,747 students took part in the survey. Participants were enrolled simultaneously in Japan and the Democratic Republic of Congo from October 25 to November 27, 2009. Of the 1,747 students who eventually participated, there were 1,326 respondents, including 752 Japanese (297 medical and 455 non-medical students) and 574 Congolese students (193 medical and 381 non-medical students). The overall participation rate was 76% (57% for the Japanese and 83% for the Congolese) and the ratio between medical and non-medical students was 3:5.
Questionnaire
The survey consisted of a structured self-administered anonymous questionnaire that had fifteen questions related to age, gender, marital status, sexual behavior, knowledge of different ways of sexual transmission of HIV, the use of condoms, and HIV serological testing. The survey was translated from English into Japanese (for Japanese participants) and into French (for Congolese participants). Participants' informed consent was obtained on the basis of a procedure that was officially approved by the authors' institutions. Surveyors distributed survey sheets to all students in each of the randomly selected classrooms from each campus, and students were advised that participation was voluntary. Those who did not consent to participate returned the questionnaire unanswered.
Data analysis
Statistical analyses were performed with the use of Stata software package, version 8 (StataCorp, TX, USA). The v 2 test was used to assess differences between Japanese and Congolese student groups, and between medical and non-medical student groups. A logistic regression analysis was performed, with the use of Stata software version 10 (StataCorp), to assess the association between variables and the correlation between potential predictors and HIV testing. p values less than 0.05 were considered statistically significant.
Results
Characteristics of respondents
In total, there were 1326 respondents (752 Japanese, 574 Congolese), including 695 females (52.4%) and 631 males (47.6%) ( Table 1) .
There were 490 medical students (60.6% Japanese, 39.4% Congolese) and 836 non-medical students (54.4% Japanese, 45.6% Congolese). Most respondents were single, 1071 students (80.8%), whereas 255 were married (19.2%). The mean age was 20.7 ± 5.9 years for the Japanese respondents and 21.9 ± 3.9 years for their Congolese counterparts.
Knowledge of STI as a risk factor for HIV infection
We searched to know whether Congolese students had accurate knowledge about STI as a risk factor for HIV in comparison with their Japanese counterparts. The proportion of Congolese (42%) that had inaccurate knowledge about STI was higher than that of Japanese students (31%); but not significantly so (p = 0.106) (data not shown).
Condom use with an occasional sex partner
We assessed the students' practice in regard to this preventive measure with an occasional sex partner. A higher proportion of Congolese respondents, 57% (310/542) (vs. 15.5% for the Japanese side), reported never or not always using condoms in such a case, and only 43% (232/542) of Congolese respondents always used condoms (vs. 84.5% for the Japanese side) (p \ 0.001). Of the Congolese medical students, 54% (58/108) (vs. 19.7% for the Japanese side) did not always use condoms (Fig. 1 ) in sexual relations with an occasional sex partner.
These results show that, for Congolese respondents, the proportion of medical students with accurate knowledge of the risk of HIV in occasional sex was lower when compared with their Japanese counterparts, 46% (50/108) and 69% (128/186), respectively (p \ 0.001). In both the Congolese and Japanese cohorts, the proportion of medical students who always use a condom in sex with a partner of unknown HIV serological status was higher in those with a medical background as compared with non-medical students (Fig. 1) .
Students' knowledge of five high-risk behaviors for sexual transmission of HIV Of the high-risk behaviors related to the sexual transmission of HIV, we assessed the students' knowledge of the following: multiple sex partners (MSP), men sex with men (MSM), precocious sex, commercial sex work (CSW), and unprotected sex. Students had to answer whether each of these behaviors was a risk behavior for the sexual transmission of HIV. Regarding these high-risk behaviors, the overall knowledge level of Congolese respondents was significantly lower and more inaccurate than that of their Japanese counterparts (Fig. 2) . Only 39.7% of Congolese respondents (vs. 86.8% of Japanese respondents, p \ 0.001) had accurate knowledge about MSP; 9.8% (vs. 34.7% in Japanese respondents, p \ 0.001) had accurate knowledge about MSM; 9.9% (vs. 13.3% in Japanese respondents, p = 0.036) had accurate knowledge about precocious sex, and 34.4% (vs. 59.2% in Japanese respondents, p \ 0.001) had accurate knowledge about CSW. As for unprotected sex, which is well known as a high-risk behavior, 61.2% of Congolese respondents (vs. 74.1% for the Japanese side, p \ 0.001) answered correctly.
Prevalence of HIV testing among the respondents
In this study, the proportion of sexually active Congolese respondents who would like their sex partner to undergo HIV testing was higher as compared with their Japanese counterparts, but not significantly so (89.8 vs. 82%; p [ 0.05) (Fig. 3a) . In addition, the prevalence of HIV testing among Congolese was higher than in the Japanese students, at 57.6 and 52.4%, respectively, while the proportion of those who wanted to get tested (among the remaining students) was higher in Japanese respondents, at 45.2% (vs. 14.8% in Congolese students) (Fig. 3b) . Taken together, the proportion of respondents who were either tested or willing to get tested for HIV was greater among Japanese respondents as compared to their Congolese counterparts (97.2 vs. 72.4%, respectively; p \ 0.01).
Significant gender differences were observed for knowledge of risk factors and behaviors. An association was found between gender and knowledge about STI as a risk factor for HIV infection in Congolese respondents, with 59.1% of females having a better perception of the risk than males (54.7%, p = 0.0009) (vs. 72 and 61.2% in Japanese respondents, respectively; p = 0.0085). Furthermore, Congolese female respondents tended to have accurate knowledge of the necessity to know about one's sexual partner's HIV serological status, as 92.7% of them (84.8% for males, p = 0.0109) answered correctly. The same trend was noted in Japanese respondents, with 85.8% giving a correct answer to the question (vs. 73% of males), but the difference was not significant (p = 0.053) (Fig. 3) . This shows that, in general, females have a better perception of the risk than males regarding HIV testing for their sex partners, as we expected.
Correlates of HIV testing among the respondents
In Congolese students, the lack of accurate knowledge of risk factors/behaviors such as unprotected sex [39% of students having inaccurate knowledge and 58% HIV tested; adjusted OR 1.3 (95% CI 1. Fig. 3 Proportion of respondents who would like their sex partner to undergo HIV testing (a) and HIV testing status among the respondents (b). p, p value for v 2 test (Congolese vs. Japanese). The figure shows that the proportion of sexually active Congolese respondents who would like their sex partner to undergo HIV testing was higher as compared with that in their Japanese counterparts, but not significantly so (89.8 vs. 82%; p [ 0.05) (a) and the prevalence of HIV testing among Congolese was higher than that in the Japanese students, at 57.6 and 52.4%, respectively, while the proportion of those who wanted to get tested (among the remaining students) was higher in the Japanese respondents, at 45.2% (b) Table 2) . Regarding compulsory premarital HIV testing, few Japanese students, 33.8%, had accurate knowledge; however, when compared with their Congolese counterparts, a higher proportion of these students (63.5%) were HIV tested [adjusted OR 11.6 (95% CI 1.3-100.4)] ( Table 2) .
In Congolese students, good knowledge of compulsory premarital HIV testing [89.7% of students had accurate knowledge and 58.1% HIV tested; OR 11.7 (95% CI 1.4-100.5); p \ 0.01] and STI [58% of students had accurate knowledge and 60.1% HIV tested; adjusted OR 1.2; 95% CI 1.1-1.5; p \ 0.05] was positively associated with HIV testing. Taken together, these results suggest that Congolese respondents, in general, did not have accurate knowledge and good practice in regard to a number of major risk behaviors in their country or region, as compared with their Japanese counterparts, and tended to undergo HIV testing. This shows evidence of discrepancies between the Congolese and Japanese educated people in terms of perceptions of the risk of HIV infection, probably due to the influence of cultural factors. Table 2 shows that, in Congolese students, there was a positive association between ''HIV testing'' and ''having accurate knowledge of STI as a risk factor for HIV'' (adjusted OR 1.2; 95% CI 1.1-1.5; p \ 0.05); however, inverse associations were found between ''HIV testing'' and ''accurate knowledge of MSM as a risk behavior for HIV'' (adjusted OR 1.1; 95% CI 0.8-1.6; p \ 0.05), ''accurate knowledge of unprotected sex'' (adjusted OR 1.3; 95% CI 1.1-1.5; p \ 0.05), ''inaccurate knowledge of polygamy as a risk behavior'' (adjusted OR 1.8; 95% CI 0.9-3.4; p \ 0.05), and ''having two or more sex partners as a risk behavior'' (adjusted OR 2.8; 95% CI 1.5-5.3; p \ 0.01). In Japanese students, a positive association was noted between ''HIV testing'' and ''STI as a risk factor for HIV'' (adjusted OR 1.2; 95% CI 1.1-1.4; p \ 0.05), ''unprotected sex as a risk behavior for HIV'' (adjusted OR 1.3; 95% CI 1.1-1.5; p \ 0.05), ''having accurate knowledge of compulsory premarital HIV testing as a preventive measure for HIV'' (adjusted OR 11.6; 95% CI 1.3-100.4; p \ 0.05), and ''accurate knowledge of having two or more sex partners being a risk behavior'' (adjusted OR 2.8; 95% CI 1.5-5.3; p \ 0.01). Discussion Though they have a high level of education, Congolese students are at higher risk of infection by HIV and other sexually transmitted diseases than their Japanese counterparts, because the majority of them do not have correct perceptions of the risks and accurate knowledge of local risk behaviors that may lead to the sexual transmission of HIV. For sexually active individuals, the use of condoms to prevent HIV infection has been promoted by health policy makers and organizations worldwide. The present study showed that 57% of Congolese students do not always use a condom when they have sex with an occasional partner, while only 15.5% of their Japanese counterparts do not observe this protective measure. And, regarding unprotected sex as a risk behavior for HIV, nearly 40% of the Congolese respondents ignored this fact, which is really risky as most of them are sexually active. In an awareness campaign conducted in Kinshasa, the capital city of the Democratic Republic of Congo, the National AIDS control program revealed the results of a survey that showed a high proportion (86%) of young Congolese had had unprotected sex before the age of 20 in the year 2001 [7] . Similar trends have been reported in the United States among black Americans and Asian gays [8] [9] [10] .
Precocious sex, unprotected sex, multiple sex partnership (MSP), and polygamy are among local risk behaviors for HIV in Sub-Saharan African countries, and HIV is mostly transmitted through sexual contact [8, 11] . In the present study, the proportion of Congolese respondents who lack accurate knowledge of these risk behaviors (80.1, 39, 60.1, and 56.7%, respectively) ( Table 2 ) is alarming and this implies the need for change in their attitudes and perceptions of the risk of sexual transmission of HIV infection.
In most Sub-Saharan African countries, the above risk behaviors are reported to be among the main risk behaviors for HIV infection among young adults. Therefore, one would expect that the proportion of Congolese students with accurate knowledge would be higher than that in their Japanese colleagues. However, the Japanese students tended to have better knowledge of these risk behaviors. This reality shows the role of the cultural background in the spread of STI and HIV in a region where MSP and polygamy are considered as a cultural heritage.
The high proportion of Congolese respondents, 91.2% (vs. 65.3% in the Japanese group), who considered that MSM was not a risk behavior for sexual transmission of HIV could be explained by the fact that although this practice exists, it is not common in many regions of SubSaharan countries. Testing is important, as it may lead to an early diagnosis of HIV infection and early initiation of anti-retroviral treatment. In general, more than 50% of the Congolese and Japanese students (58.1 and 63.5%, Table 2 Adjusted odds ratios of the prevalence of HIV testing for Congolese and Japanese students according to attitudes and knowledge status of risk factors/behaviors for sexual transmission respectively) had been already tested for HIV, and more than 80% (89.8% for Congolese vs. 82% for Japanese) of the respondents from each group said they would like their sex partner to undergo HIV testing. However, a gender discrepancy was observed, with female respondents having a relatively better perception of the risk (59.3% of females vs. 53.9% of males for Congolese, 58.1% of females vs. 42.4% of males in Japanese). This fact is very encouraging because HIV prevalence in African countries is higher in women than in men, and women are known to be more vulnerable to HIV and other sexually transmitted diseases [12] [13] [14] [15] [16] . Premarital HIV testing should be promoted in awareness campaigns, as barriers to testing still exist. It has been reported that, of the 20,000 new HIV infections contracted annually in youth, 75% are in black and other minority groups; more than one third have not been tested for HIV and the majority is MSM youth and unaware of infection status [17] . The situation is quite similar to that in the Democratic Republic of Congo. The majority of Congolese students knew about the importance of premarital HIV testing; but, in contrast, only about half of them had been tested for HIV by the time the present study was conducted.
This study was limited by a cross-sectional design that limits causal inferences, and the sample size, though relatively big as compared to that in other similar studies, was quite restricted by the fact that in some other universities in the two provinces, Kinshasa and Bas-Congo (provinces that currently are safer in a country torn by what seems to be an interminable civil war), which could have participated in the survey, there were prolonged vacations, for different reasons. Also, on the other hand, students from Kochi prefecture do not necessarily represent all Japanese students. However, the sample of Japanese students surveyed in this study appears to be representative of first-to third-year students in Kochi city, a town in Kochi prefecture on the island of Shikoku whose HIV prevalence (0.02%) is similar to the national prevalence [18] . In addition, Japanese students participating in this survey were from the main campuses (universities and colleges) and survey questionnaires were given to all students present in each of the randomly selected classrooms on the scheduled day for the survey. The same was true for Congolese participants (i.e., survey questionnaires were given to all students present in each of the randomly selected classrooms on the scheduled day for the survey). A future survey that includes students from different regions of Japan is essential.
Despite the above-mentioned limitations, this study showed significant differences in terms of accuracy of the perceptions of the risk of sexual transmission of HIV infection between two samples of educated populations, representing at least their respective places of residence. Congolese tended to have a lack of accurate knowledge of and lack of good practice regarding the main risk factors and behaviors that expose people to the sexual transmission of HIV as compared with their counterparts from the Japanese prefecture of Kochi. To our knowledge, this study is the first comparative one to be conducted concurrently in high-and low-income countries and which demonstrates the possible role of socio-cultural factors, apart from illiteracy, related to HIV status in Sub-Saharan Africa, in particular, in the Democratic Republic of Congo. Awareness campaigns addressing local HIV-related risk behaviors should be reinforced in order to increase accurate personal risk assessments that may improve the perception of the risk of infection. HIV testing should be made accessible to a great number of sexually active populations. This implies the involvement of governments, health policy makers, and international organizations.
